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ELIMINATION OF WELD IN CERAMIC METAL 
HALIDE ELECTP.ODE-LEADWIRE 

FIELD OF THE INVENTION 

This invention pertains to an apparatus tor 
improving the performance of Ceramic Metal Halide (CMH) 
5 lamps by replacing the current four-part 

electrc^de/leadwire assembly used in typical CMH lamps 
with a three-part elect rode/ leadwi re assembly. More 
particularly, the invention relates to a uniquely 
configured electrode/leadwire assembly having a single 

10 continuous elongated shaft or mandrel which supp'Z-rts an 
electrode tip and a transition civerwind component and 
eliminates a welded interconnection previously used in 
present assemblies to join together shank portic-ns of 
dissimilar material that support molybdenum and tungsten 

15 portions of the lamp assemb)ly together. 

DISCUSSION OF THE ART 

CMH lamps have bec^jme increasingly more pi'po.^lai: due 
to their significant customer benefits. CMH lampis 
replace more traditional quartz arctubes found in arc 
discharge lamps with a ceramic arctube. CMH lamps 

20 provide better color uniformity and stability, as well as 
increased lumens per watt, relative to traditional arc 
discharge lamps. Because the ceram.ic arctuh^e ran iDperate 
at a higher temperature than a comparak^le quartz arcoube 
and has a much lower rate of sodium loss, a CMH lamp is 

25 able to achieve the foregoing advantages. 

In conventional CMH lamps, the electrode leads are 
manufactured and assembled from at least four distinct 
parts. The five part electrode/leadwire assembly, for 
example as used in 70 watt and 100 watt CMH lamps, 

30 includes an electrode tip (generally fcrme'l from. 

tungsten} , a n o v e r w i n d c omp o n e n t (generally forme d t r c)U'\ 
mc^lybdenuni) , an ele jtrode mandrel, an overwind mandrel, 
^^!ia ci rii^rium cuter lead. The e I ^h.:* t r" ; ■^le nidU'irel -in i rr.t^ 
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overwind mandrel are welded together to form a shank, 
l^he tw-j pieces of wire tnat o^jmprise the shank are 
typically tungsten and m. j 1 ybdenum., with the latter having 
h larg^-r diameter. C>nce the w^ires ^re welde:! together, 
5 the tungsten section of the m.Sinirel £uppc>rts the 

electrc»de tip and the molybdenum secti-on supfi-oits th-^ 
overwind cc-mponent . Together, these components form the 
electrode/ leadwire assembly. The niobium outer lead is 
also welded to the outer end of the molybdenum section of 

10 the shank. 

Current CMH lamps are difficult tc fabricate w^ith 
precise alignment and stability between the tungsten 
electrode tip section and the molybdenum transiticm 
section. These difficulties are associated with the fact 

15 that the mandrel is presently constructed fr-?m two pieces 
of dissimilar materials, adding further complexity to the 
assembly. Because the two wires are so small, welding 
them together with precision is a difficult and arduc-us 
task resulting in low yields f rc^m the wehiing prc^cess, 

20 alignment prc-blems, and decreased stability. As a 

consequence, CMH lamps encounter undesirable failures due 
to broken electrode tips caused when the weld breaks. 

To date, the difficulties in manufacturing 
electrode/leadwire assemblies for ceramic metal halide 

25 lamps and the attendant problems associated therewith 

have nc't been resolved. The CMH lamps crurrently in 
existence lack the strength and stability to p'iovi(ie 
optimum performance. The prior art, which incc-rporates 
the four-part electrode/leadwire assembly, has not 

30 adequately remedied the shortcomings of present CMH 
lamps. Thus, a need exists to provide an 

electrode/leadwire assem±)ly that is easier to manufacture 
and which provides increased strength and stability in 
p e r a 1 1 o n . 
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SUMMAP.Y DF THE INVENTION 

A new and imprC'Ved e 1 eo t rode/ 1 eadwi re asserriDiy t:;r a 
cerami:: metal halide lamp is pir^jvided having increased 
strength and stability. 

In an exemplary enLhiC'dintent of the invention, the 
5 apparatus employs an electr^i-de/ ieadwire assembly having a 
single cc>ntinuous mandrel, shank, or shaft suppc-rting an 
electrode tip and an overwind cc)mponent. 

The CMH lamp preferably includes an enveljr-e 
enclosing an interior chamr^er having elongated legs 

10 extending therefrom. Each leg houses an 

electrode/leadwire assembly. The shaft or mandrel f the 
e lectrode/ leadwire assembly is constructed from a single, 
continuous, homogenous wire preferably formeo frc-m. 
tungsten. The inner end of the mandrel supp^c^rts an 

15 electrode tip also made from tungsten. In addition, a 

molybdenum overwind component is suppc>rted by the mandrel 
at a predetermined r'fositic'n spaced frcum the electrr»de 
tip. During manufacture -of the e 1 ec t rode / 1 eailw i r e 
assembly, the electrode tip and overwind cc-mpc-nen t are 

20 attached to the mandrel through conventional winding and 
tacking techniques. Because the mandrel is formied from a 
single element, the present invention eliminates the 
welded arrangement. As a result, the electrc'de/ leadw ire 
assemb)ly is stronger and more stable which prevents early 

25 lamp failure. 

A principal advantage of the invention is provided 
by eliminating the weld in CMH electrode/leadwire 
assemblies, thereby reducing lamp shrinkage and 
increasing the leadwire' s stability. 

30 TVnother advantage of the invention resides in the 

improved concentricity of the electrode tip, which 
reduces arctube wall corrosion, resulting in increased 
lamcC life and Ijetter per f '")rmani::e . 
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Still anc'ther advantage of the inventi'iTi is a more 
consistent heat conducti'jn frc^m the electro ?.e tip, 
thereby increasing lamp life by redu::inj tip burn h^ck 
and redu::ing operating vi^ltage rise. 
5 Yet an-jther advantage jt the mvencion resides i 

the reduced cc-st to manufacture this less c:'mj:ile>: ceramic 
metal halide lamp. 

Still other advantages and benefits of the invention 
will become apparent to those skilled in the art up'on a 
10 reading and understanding c- f the follc'Wing iletailed 
descr ir't ion . 

BRIEF DESCF. IPTION 'JF THE DPAWIMGS 

FIGURE I is an elevational view of a lamj:- assembly 
according to a preferred embodiment of the present 
15 invention. 

FIGURE 2 is an elevational view of a typical 
electrode leadwire assemhdy. 

FIGUF.,E 3 IS a c r :o s s- s ec t i <jna 1 view of the 
elect rcMie/ 1 eadwi re assemr-ly f'_'rmed m a Z'cc^ r car.':'- with a 
20 preferred emtjC'diment of the present invent ic^n. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings, FIGURE 1 shows a lamp 
assemljly A having a hollow body or lamp envelc'pe 10 

25 aefinmg an mcerior cavity cr cham.ber 12. The lamp- oc-dy 
10 or ceramic arctube is a cc-nvent ional , well kn'jwn 
structure tC' thc^se skilled in the art. In an exempdar;^' 
embjc>diment , the interic^r chamber 12 irommuni cat es with 
first and second legs 16, 18 extending from (jp'pc-site ends 

30 of the envelope. The legs receive first and second 
elect rode/ leadwi re assemblies 22, 24 that are 
electrically connected to an external pc^wer sc^urce (not 
shown). Inner ends of the leadwire assemblies terminate 
within the chamljer m spaces"] r"e 1 a 1 1 ■'"'n sc; th.at r-m ari- 

3 5 • i : s oh: a r a^:^ t'^^rm^^d ^. e r "^m'-^p w^-on : c-n i :: f.-^ s -i till 
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contained m the sealed chamber and emits light in a 
manner well kncwn in the art. 

The leadwire assemh-lies 22, 24 are received thrc-ugh 
an opening 26 cf the legs 16, 18, respectively, and 
5 extena through tne entire length of tne legs. The leo 

openings are sealed at tne entry p^omt of the -lectr^^de 
leadwires. The preferred methcui of sealing the mteric^r 
chamt-er is accomplished through frit sealing; however, it 
will be appreciated that any sealing method known in the 

10 art could be used without departing frc>m the scop-e and 
intent of the subject invent ic-n. 

Turning n^i'W to FIGURE 2, a cc^nvent iona 1 e 1 0'? t rc- ie 
leadwire assemr-ly is illustrated in greater detail f ■: r 
ourp)C--ses C' f compiaring with the imp^roved 

15 electrode/ leadwi re assembly cf the present invent i'Dn 

described in greater detail t-elow in conjunction with 
FIGURE 3. It will be recognized that each leadwire 
assembly is substantially identical to the other unless 
specifically n-jted otherwise. The e lec t rode / 1 ead.w i re 

20 assembly of FIGURE I has ^ shaft or mandrel 30 

constructed from an assembly of dissimilar mat^^'rials, 
i.e., tungsten and molyt^denum, referenced as first and 
second ends 32, 34, respectively. The first or inner end 
32 of the mandrel supports an electrode tip 40, which is 

25 preferably cc-nstructed from tungsten. It is app^reciated 
h'jwever that any other app^rop-r late material may l:>e used 
in accordance with the present inventic^n. The electro^rie 
tip 40 is 'Imperatively assC'Ciated or secured tc> the first 
ena 32 'jf the mandr el m a cc^nvent ic-na 1 manner known to 

3 0 th^jse skilled in the art. 

In additi.jn to supporting the electrode tip 40, the 
mandrel sup^ports an overwind compc^nent 42 which is 
located at a predetermined pc-sition on the mandrel sp-aced 
fr^am the elect rc)de tip. The ^^verwind component 42 is 

35 pmelerably a molyb'ienum winding or -overv^ind that is 

disp'")sed within the leq opening. Althruiijh nu ) 1 ybd^-n un. is 
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C'Ziuiv.onlY used and preferred since it is less p:rcne tc 
cracking than other materials, it is recognized that the 
overwinding may be formed frc^m any other appropriate 
material. The overwind C'jmpi:nent 42 is o-peratively 
5 isscc'iatied cr secured to the mandrel at a r:red^t -'rmi ned 

OC'S 1 1 1'jn, shC'Wn here on tne seo^^ULi c>r r.iohdum ti^^rtic^n f 
the man irel . 

As descritied in the Backgrc-unii, the first and second 
ends of the mandrel are welded together. E)ue to the 

10 smail size of these mandrel C'jmpcinents , welding is 

generally ccTisidered to be a difficult process that dc-es 
not realize the desired yields. Welding the dissimdlar 
materials together encc'un t er s , f-jr example, failur-es as a 
result of the tips breaking, misalignment c^f the 

15 electrc'de tip, shrinkage, deer-eased lamp- life, less 

unif'iirm heat conductiC'n, etc. 

The electrode/leadwire asserribly, p)art icular I y the 
electrode tip, is located in the envelope via the niobium 
44. In the preferred arrangement, a crimp 4 6 is fc-rmed 

20 in the niobium wire p':'rtioa"i that is larger than the 

C'pening 2 6 in the legs. 

Referring nC'W to Ed GUF;E 3, a cr':'SS sectic^nal view of 
the e lect rr>de/ leadwi re assemibly is illustrated in 
accordance with the present invention. The use f a 

25 single piece of wire to fc-rm the shank c^r mandrel negates 

the need to weld twri separate pieces Cif wire t'Z'gether and 
overcomes the issues noted at'Ove with regard to voids, 
pc>rosity, misalignment, etc. associated with the 
C'i'nvent ic'na 1 electrc'de leadwire assembly. Rather, a 

30 shaft 50 constructed frc-m one r^iece of wire rather than 

two advantageously pr^ovides a stronger- and nir-re easily 
manufactured assemh-ly. The elongated shaft c-r mandrel is 
p>referatdy made from tungsten, however it will h^e 
understC'.i'd that .jther m.aterials may k-e used withr.ut 

35 depjarting frr^m the sc-i'pe and intent rj f the p^resent 

i nv^iit I o n , An i mxi) ( ^ r t a n t feature of the p^ r e s e n ^: inve i\ 1 1 c ■ n 
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IS the use of a cor.sta^nt diameter shank j::referably f jrn.e:i 
frjm a single, hc^nLCiqendus material that elim.inates tr.e 
problems associated with the tw-i^ part welded arrang^-ment 
of known CMH lamp assemh)l ies . It is als-j c r'ntemtnl at ed 
5 that the overwind and e]e3tr:-:ie tip of the assemrdy ::an 

iiie fC'imed from the same material. Fjr examrde, "uii-isten 
can hie used at the electrode tip 52 and also as the 
overwind comp:jnent 54. Using tungsten as the overwind 
compc-nent rather than mcdyfcidenum wC'Uld provide f'l-r ease 

10 of assemh-ly as a result of merely starting and storpung 
the cc'iling operatiC'n along the length of the 'jne-r-ieoe 
shank. For example, the ends of the tungsten -oan i-e cut 
and tack welaed tC' the shaft. However, the present 
invention also lends itself to using alternative 

15 m.ateri als fc-r the elect r^ode tip and the ^overwind 

component such as tungsten f>jr the electrode tip 52 and 
miC' lybdenum for the overwind comp'onent 54. The desired 
method of attaching the electrode tip and c^verwind 
component tc- the mandrel is achieved by winding a cou 1 

20 around the man-irel. 

It will be appreciated that the inventic^n lends 
itself tC' different size wires being wound about the 
mandrel, particularly where dissimilar materials are used 
fc-r the electrc'de tip and the overwind comp>onent. For 

25 examp'le, the diameter of the m^jlybdenum wire fc^rmdng the 
cverwind comc'r-nent is p^referably laiger than the diameter 
of the tungsten wire forming the electrode tip. 

The invention has been described with reference to 
the preferred erniT'C'diment . Ot'Vic.usly, miodi f i ca 1 1 ns an(?. 

30 alterations will (Occur to C'thers upc^n reading ana 
understanding of this specification. For exam.ple, 
several different types of materials may be used fc^r the 
mandrel, electrode tip, and overwind component. The 
invention is intended tc- include all such mod i f i oa 1 1 '>ns 

35 and alterations in so far as they come within the sc'^^po 
of the ap:'f;'en(jed claims and the equivalents tlierf^.f. 
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